The Parker project sought to experimentally validate that contemporary series-produced 1 electric vehicles (EVs), capable of V2G, are ready to participate in a number of advanced grid services.
This paper serves first and foremost as an introduction to the Parker project and its approach to 48 VGI research -for a more technical and in-depth description of the test setup and methodology we 49 refer to the WEVJ paper [2] . This paper is a slightly modified version of a EVS31 paper [3] . 50 This paper is organized as follows: first, related work will be described in a "State of the art" section, 51 next "Power and energy services" will describe the services identified and explored by the Parker 52 project. Then, the section "Experimental validation" will describe the components and configuration 53 used in the test-setup and present data from three different tests. Finally, the paper will conclude on 54 study presented in this paper and contemplate future work. In addition to the R&D efforts above, Copenhagen has been host to the worlds first commercial 90 V2G hub [22] . Here, the utility Frederiksberg Forsyning is collaborating with Nissan, Enel and NUVVE, 91 and the utilities fleet of e-NV200 vans has since fall 2016 participated in the frequency containment 92 reserve market. The Parker project is connected to this pilot trough data sharing in order to promote 93 scalability and replicability of this solution. While the commercial pilot at Frederiskberg Forsyning and 94 the projects mentioned above illustrate the maturing of the technology, there are still neither standards 95 that fully support VGI nor any international norm on what constitutes a GIV.
96
The Parker project builds on the experience and learning from previous R&D while leveraging 97 new technological developments, specifically the V2G support from new DC chargers and CHAdeMO.
98
The main novelty of the parker project is that it is the first project to experimentally validate the ability 99 to provide V2G services across several contemporary EV models.
100
The validation is both performed by testing some of the most demanding services today, 
116
• Building, energy-optimized buildings with local production.
117
The above classification, based on the geographical domain, may be more intuitive than the 118 classical power system hierarchy -transmission system, distribution system and behind the meter. The 119 three levels, however, still roughly corresponds to these levels of the power system. The green line in the circle denote the control that may be needed -or that may enhance the 140 services provided.
141
While the authors has only denoted the need for reactive power control within the grid 142 contingencies category (for voltage support), the ability for bidirectional active power control (V2G) 143 will likely be useful in several of the categories.
An extended version of the Service catalog can be found in appendix A.
145
The emphasis of the Parker project has been on services at the regional level, especially power 146 balancing, as well as services aimed at the neighborhood level in the shape of local grid contingencies.
147
A number of specific services from these categories has then been selected for experimental validation.
148
Some of these services will be presented in the next section. EVLab facility in which the tests were carried out. 169 A set of services from the Parker service catalog has been selected for experimental validation.
170
Services has then been tested across all project vehicles to investigate cross-brand support. The 171 following subsections presents three different tests and describes the four EV models ability to provide 172 them. The MEF is made available through a signal which has been used for the test.
189
In Fig. 5 (top This service differs from the MEF test as it both utilize V2G and requires a fast power response.
200
To provide FCR an aggregtor would monitor the regional system frequency and dispatch a charge or 201 discharge request to the EV according to a predefined droop function. Generally, the EVs will be set to 202 charge if the frequency is high (according to a reference value or band), and discharge if the frequency 203 is low.
204
FCR services has response requirements spanning from 150 sec down to 5 sec depending on 205 the specific product provided. The ability to support V2G substantially strengthen an EVs ability to 206 provide FCR.
207
This specific service is based on FCR provided in the western part of Denmark as part of the 208 Continental Europe Regional group. It can be seen in Fig. 7 that the provided power closely followed the request setpoint. Short Based on the tests conducted in Parker, including the three above, the project has been able to 226 conclude that the vehicle are ready and able to provide advanced grid services relying on a fast and 227 bidirectional exchange of power. 
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